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potential confounding or mediating sociodemographic, lifestyle and anthropometric factors.
The presented analyses are well executed and the manuscript well written, conveying clear and important information about diabetes prevalence and factors associated with diabetes prevalence in this previously understudied population.
My comments on the paper are summarised below: Major comments: 1. My main concern regarding the manuscript is the study size (n=1372) and the number of included cases of diabetes (n=183). As a result of the relatively small sample size, some of the diabetes prevalence estimates are imprecise, and this likely also explains the lack of association of some established risk factors with diabetes prevalence, for example, adiposity in urban areas. Discussion of this as a limitation of the study, and the potential implications for study findings, should be added to the manuscript. 2. Understanding of the extent to which the study population is representative of the adult population of urban and rural Yangon is clearly important for interpretation of the findings, in particular the estimated urban and rural prevalence of diabetes. Whilst I appreciate the authors standardised to the age structure of the Yangon population, other characteristics would be expected to influence diabetes prevalence, and it would be helpful to compare the characteristics of the study population with those of the Yangon population (ideally urban and rural separately) to understand representativeness, including additional factors beyond just age. 3. Undiagnosed diabetes cases were identified through measurement only of fasting blood glucose levels. Diabetes may additionally be diagnosed based on oral glucose tolerance testing and HbA1c levels, and there is incomplete overlap between these three approaches. Reliance only on fasting glucose levels would be expected to underestimate the prevalence of undiagnosed diabetes in the study population, and the authors should add discussion of this to the manuscript. 4. Table 3 -Whilst I appreciate the number of diabetes cases included in the study poses some limitations, it would be valuable to examine whether characteristics other than urban/rural residence (e.g., age, sex, education, income, adiposity) are associated with awareness of diabetes. 5. Table 4 -It is a little surprising that adjustment for potential confounding and mediating factors had such minimal impact on the odds of diabetes associated with rural, compared with urban, residence. I wonder if this partly reflects residual confounding, since the described categorisations of potential confounding and mediating factors are quite coarse. Could the authors repeat these analyses adjusting, for example, for BMI and physical activity as continuous variables and using more refined categories for other confounding or mediating factors? Related to this, it would be helpful to present the results of these logistic regression analyses progressively adjusting for potential confounding and mediating factors to better understand whether, individually, they had an impact on the odds of diabetes. 6. In addition to examining the odds of diabetes associated with urban/rural residence, would the authors consider adding logistic regression analyses investigating the independent associations of other sociodemographic and lifestyle factors with diabetes prevalence to the manuscript? This would provide valuable additional insight into the burden of diabetes in this population.
Minor comments: 1. Introduction-In describing the current burden of diabetes it may be worth using data from the most up-to-date edition of the Diabetes Atlas (8th Edition, 2017) (page 4, paragraph 2). 2. Population and methods-I was unclear, based on the description in the Sampling section, what level of power was provided by the sample size included in the study (page 5, paragraph 4). 3. Population and methods-in the Sampling section it states that 86% of participants in urban areas and 83% in rural areas accomplished STEP 3 (page 6, paragraph 1), which I understand to be biochemical measurements e.g. in blood samples. I was unclear, therefore, why, in the Results section, it states that just 43.1% and 26.4% of urban and rural participants, respectively, had data available on blood glucose levels (page 12, paragraph 1)? 4. It would be helpful to add a comparison of individuals for whom blood glucose data were and were not available, as systematic differences between these two groups could act as a source of bias. 5. Plasma glucose levels reduce over time in unprocessed blood samples as a result of glycolysis. I note that all samples were analysed within three hours of the samples being taken. However, if more detailed data are available on the time between blood sampling and analysis for individual study participants, it would be interesting to investigate any impact of this time period on glucose levels, and the authors should comment on the potential impact of this on the study findings. 6. Table 2 -It would be helpful to add p-values for heterogeneity between urban and rural areas. 9. Given the availability of data on fasting glucose levels, it would be worthwhile presenting prevalence of not only diabetes, but also impaired fasting glucose. 10. Table 3-Can the authors clarify the definitions of "under treatment" and "controlled". 11. Table 3-The p-value for the urban-rural difference in the proportion of diabetes cases diagnosed seems large given the numbers presented-is this correct? 12. Table 3-The 95% confidence interval for the proportion of known cases of diabetes in rural areas under treatment appears to be incorrect. 13. Table 3-Given that some individuals with diabetes will be appropriately and effectively treated with dietary measures only, it may be helpful to add a row presenting the prevalence of controlled diabetes among all individuals with diabetes, not just among those under treatment. 14. Results-The odds ratio quoted in the text for the association of area of residence with prevalent diabetes in the model adjusted for potential mediators (0.40, 95% CI 0.23-0.63) (page 13, paragraph 1) is different from that quoted in Table 4 
GENERAL COMMENTS
This article reports on the prevalence of diabetes and its risk factors in urban and rural areas in the Yangon region, Myanmar. The survey was carried out using the WHO STEPS methodology with a sample size of 1,372 among adults aged 25-74 years. The article is a descriptive paper, focusing on the prevalence of diabetes, risk factors and proportion of diabetic subjects on treatment and control.
There are a few issues that need to be addressed.
• WHO STEP 2 involves physical measurement, such as height, weight and waist circumference. However, it is not mentioned in any of results. Obesity indices are key risk factors for diabetes. It is suggested to include them in the descriptive table as well as in the regression models.
• Only 10% of the urban participants are inactive! This is quite surprising. There could be a possible interviewer bias in assessing the physical activity levels -kindly relook at the data as earlier published data is very different from this.
• Table 3 can be presented as Figure to make it more appealing.
•
Mean glucose values in the urban and rural population need to be presented in the Results section.
• Page 6, line 40: Please replace the word, "collected" in the sentence as "Research Assistants were collected" to "recruited".
VERSION 1 -AUTHOR RESPONSE
Dear editors and reviewers, Thank you for the valuable comments and questions to our article. Here is how we have responded to them. Changes are marked with track changes in the manuscript. Please leave your comments for the authors below Please be clarify the objective of the paper. The title and objective seem to be different. I gave my comments using sticky note function of Adobe reader. Comment 1 : This objective is different from the title of paper. The title said DM associated risk factors in urban and rural population while the objective said DM associated by urban rural location.
Response : We have change the title to"Urban-rural differences in the prevalence of diabetes mellitus among 25-74 year old adults of the Yangon region, Myanmar -two cross sectional studies" to fit with our objective.
Comment 2: 2013 in urban and 2014 in rural areas.
Response : This sentence now reads: "Men and women, aged 25-74 years, included during the study period from September-November 2013 (urban) and 2014 (rural areas) (n=1372)" Comment 3. 59/75=78.7%, 27/59=45.7%, 52.4%, 78.1%, and 32% respectively Response : Thank you for this comment. We have now recalculated these figures, and changed accordingly in the text. "In urban areas, 43.1% of participants had the experience of receiving blood glucose measurements by a doctor or health worker, and 61.5% of all cases of DM were already diagnosed, 78.7% were under treatment and 45.8% were under control. The corresponding proportions in rural areas were 26.4%, 52.4%, 78.1% and 32.0%, respectively." Comment 4: It is not fair to say "needs to be improved". May be "more services are needed to serve these population who are un-diagnosed. or more services in rural areas.
Response : The sentence is now rewritten to "More health services are needed to serve this population with a large proportion of undiagnosed diabetes.".
Comment 5: Type II Response: Type II is now included in the last sentence of the first paragraph in the introduction.
Comment 6: What is the exchange rate you used? WB rates of poverty is $1.9 and $3.1 in 2011 PPP value. Response: The exchange rate is now included in the manuscript "Exchange rate of 1USD was 953.8 Myanmar kyats as of November 5th 2013." Comment 7: for extreme poverty and moderate poverty, respectively Response: These phrases are now added in the last sentence of first paragraph of the variable section.
Comment 8: The WHO guideline said "Fasting plasma glucose alone fails to diagnose approximately 30% of cases of previously undiagnosed diabetes". The guidelines recommend to conduct OGTT for plasma glucose 6.1 to 6.9. What did you do in your population?
Response: Thank you for your kind suggestion. In our study, OGTT was not included, and only fasting blood glucose was used for the assessment of diabetes. This is one of the weakness of our study. This is now mentioned in the discussion, in the second paragraph "DM was assessed only by fasting plasma glucose (FPG) in our study, oral glucose tolerance tests (OGTT) or measurement of HbA1c was not done. WHO recommends to use OGTT in addition to FPG, as up to 30 % of DM cases m ay remain undetected by using FPG alone (19). Thus, some DM cases might not have been diagnosed in our study, and this could have attenuated the results." Comment 9: Usually, demographic variables such as (average) age, (count and percentages of) sex, education, socio-economic, etc. are described. Response: Some more details on socioeconomic factors are now added in the first paragraph of the results section. "The gender distribution in the study was about the same in the urban and rural settings, with half of the participants being female. The mean age of the study population was 42.8 years, with rural participant being slightly younger than urban participants. The educational level of the participants was higher in urban than in rural areas (26.6% vs. 5.5% in the higher education level), and the proportion living on <1.9 USD/day was highest in the rural areas (65.8% vs 42.7% in urban). The prevalence of overweight and obesity was higher in urban than in rural areas (Table 1) ." Comment 10: If you conduct X2 test for each variable, readers can see there was no statistically significant differences among rural and urban demographic variables.
Response: The p-values of trends (nptrend) and from chi-square tests are now added, according to the reviewer`s suggestion. (Table 1) Comment 11: In combined data, age, education, smoking, drinking, and BMI are significant predictors of diabetes. However, you may need to check the coding or calculation as smoking and drinking are protective factors of DM in your study.
Response: According to table 2, smoking and drinking seems to be protective factors for DM. We have checked it again, including coding, and the results are the same. Possible explanations for the apparently protective effect of smoking and drinking are described in the last part of the sixth paragraph of the discussion section. "The apparently protective effect of smoking and drinking can have several explanations. Operational definitions as current smoker and current alcohol drinker do not take into account the history of smoking or drinking of a participant. Some might have stopped unhealthy behaviors when getting a chronic disease like DM, while their healthy counterparts may have continued their habit of smoking and drinking. Also, a cross sectional study cannot inform us of causal relationships, and there might be confounders to these associations not taken into account in the present study. " Comment 12: I don't know how you calculate age adjusted percentage. It would be better to mention in methodology and check your calculation again. (smoking in Table 2 ).
Response: Thank you for your suggestion. We have checked it again and got the same results. We calculated the age standardized prevalence by using direct standardization method based on the study population. This is now mentioned in the statistical methods.
Comments 13: Table title is too long. (Table 3) Comment 17: Have you tried correlation among rural/urban and other confounding factors? If they are highly correlated, you wouldn't see any improvement. Have you tried best fit model using backward selection? May be they will exclude rural/urban from the model. It depends on your research questions. If your research question is role of residence or urban/rural in causation of DM, urban/rural is the main model (your objective). if your research objective is finding a best predictors, put all variables and find the best predictors (your title). (Table 4) Response: Our research question is the association between urban/rural location and prevalence of DM, and urban/rural is the main model. According to this, we used the directed acyclic graph (DAG) before analysis, and defined the potential confounder (age, education, sex, income) and mediators (smoking, drinking, fruits and vegetable consumption, BMI, waist circumference) for the regression. Thus, we did not use backward selection. Education was moderately and significantly correlated (0.5) to location and fruits and vegetable consumption had low, but significant, correlation (0.3) with location. The other risk factors were not correlated with location. Based on a comment from another reviewer, BMI, waist circumference fruit and vegetables consumption were included in the model 2 as continuous variables. Then, 95% CI changed slightly in model 2 although OR did not change in model 2. (Now Table 4 Comment 19: in page 15, line 13, you said the prevalence of DM ... was comparable to global and SEAR, but now you said it was high!!! (conclusion)
Response: According to our results, although urban prevalence was higher than global and SEAR, rural was lower. Therefore, we changed the text to "The prevalence of DM in the Yangon Region of Myanmar was high in urban areas." Comment 20: as said previously, without discussion about current health services, you could not say it needed to be improved. Please leave your comments for the authors below. The authors present findings from two cross-sectional surveys conducted in urban and rural areas of Yangon in 2013/14, examining the prevalence of diabetes, the associations of sociodemographic, lifestyle and anthropometric variables with diabetes prevalence, and the odds of diabetes associated with rural residence. They estimate an age-standardised prevalence of diabetes of 12.1% in urban areas and 7.1% in rural areas. Among those participants for whom fas ting glucose levels were available, a higher proportion of diabetes cases were undiagnosed in rural than in urban areas, and a smaller proportion of previously diagnosed diabetes cases were adequately controlled in rural than in urban areas. In urban areas, diabetes prevalence was positively associated with age and level of education, and prevalence was higher among individuals who did not report being current alcohol drinkers. In rural areas, diabetes prevalence was positively associated with age and negat ively associated with levels of physical activity, fruit and vegetable consumption and adiposity, and was again higher among individuals who did not report being current alcohol drinkers. Rural residence was associated with approximately 60% lower odds of diabetes compared with urban residence after adjustment for a range of potential confounding or mediating socio-demographic, lifestyle and anthropometric factors.
My comments on the paper are summarised below: Major comments: 1. My main concern regarding the manuscript is the study size (n=1372) and the number of included cases of diabetes (n=183). As a result of the relatively small sample size, some of the diabetes prevalence estimates are imprecise, and this likely also explains the lack of association of some established risk factors with diabetes prevalence, for example, adiposity in urban areas. Discussion of this as a limitation of the study, and the potential implications for study findings, should be added to the manuscript.
Response: Thank you for your comments. This is now discussed in the discussion part, paragraph 4, "DM was assessed only by FPG in our study, oral glucose tolerance tests (OGTT) or measurement of HbA1c was not done because of limited resources. WHO recommends to use OGTT in addition to FPG, as up to 30 % of DM cases may remain undetected by using FPG alone. Thus, some DM cases might not have been diagnosed in our study, and this could have attenuated the results. Also, even though all blood samples were analyzed within three hours, some reduction in FPG may have occurred during transport, diminishing the number of DM cases in our sample. There were relatively few DM cases in our sample".
2. Understanding of the extent to which the study population is representative of the adult population of urban and rural Yangon is clearly important for interpretation of the findings, in particular the estimated urban and rural prevalence of diabetes. Whilst I appreciate the authors standardized to the age structure of the Yangon population, other characteristics would be expected to influence diabetes prevalence, and it would be helpful to compare the characteristics of the study population with those of the Yangon population (ideally urban and rural separately) to understand representativeness, including additional factors beyond just age.
Response: A comparison between our sample and the Yangon population, based on the 2014 Myanmar census report, is included in the discussion paragraph 3, page 15.
3. Undiagnosed diabetes cases were identified through measurement only of fasting blood glucose levels. Diabetes may additionally be diagnosed based on oral glucose tolerance testing and HbA1c levels, and there is incomplete overlap between these three approaches. Reliance only on fasting glucose levels would be expected to underestimate the prevalence of undiagnosed diabetes in the study population, and the authors should add discussion of this to the manuscript.
Response: In our study, OGTT or HbA1c were not included, and only fasting plasma glucose was used for the assessment of diabetes. This is one of the weakness of our study. This is now mentioned in the discussion, in the fourth paragraph "DM was assessed only by FPG in our study, oral glucose tolerance tests (OGTT) or measurement of HbA1c was not done bec ause of limited resources. WHO recommends to use OGTT in addition to FPG, as up to 30% of DM cases may remain undetected by using FPG alone (19). Thus, some DM cases might no have been diagnosed in our study, and this could have attenuated the results." 4. Table 3 -Whilst I appreciate the number of diabetes cases included in the study poses some limitations, it would be valuable to examine whether characteristics other than urban/rural residence (e.g., age, sex, education, income, adiposity) are associated with awareness of diabetes.
Response: We have assessed characteristics associated with awareness of diabetes, and included this in the result section, "Being female and having secondary education level compared to primary level were associated with awareness of DM. Awareness of DM did not differ between age groups, income groups or with being overweight or not." 5. Table 4 -It is a little surprising that adjustment for potential confounding and mediating factors had such minimal impact on the odds of diabetes associated with rural, compared with urban, residence. I wonder if this partly reflects residual confounding, since the described categorisations of potential confounding and mediating factors are quite coarse. Could the authors repeat these analyses adjusting, for example, for BMI and physical activity as continuous variables and using more refined categories for other confounding or mediating factors? Related to this, it would be helpful to present the results of these logistic regression analyses progressively adjusting for potential confounding and mediating factors to better understand whether, individually, they had an impact on the odds of diabetes.
